The essential role of carotid body chemoreceptors in sleep apnea.
Sleep apnea is attributable, in part, to an unstable ventilatory control system and specifically to a narrowed "CO2 reserve" (i.e., the difference in P(a)CO2 between eupnea and the apneic threshold). Findings from sleeping animal preparations with denervated carotid chemoreceptors or vascularly isolated, perfused carotid chemoreceptors demonstrate the critical importance of peripheral chemoreceptors to the ventilatory responses to dynamic changes in P(a)CO2. Specifically, (i) carotid body denervation prevented the apnea and periodic breathing that normally follow transient ventilatory overshoots; (ii) the CO2 reserve for peripheral chemoreceptors was about one half that for brain chemoreceptors; and (iii) hypocapnia isolated to the carotid chemoreceptors caused hypoventilation that persisted over time despite a concomitant, progressive brain respiratory acidosis. Observations in both humans and animals are cited to demonstrate the marked plasticity of the CO2 reserve and, therefore, the propensity for apneas and periodic breathing, in response to changing background ventilatory stimuli.